
Fig.1 Ref. Tx-array coil 
configuration (A-P=7x1) and the 
torso phantom (60 x 47.4 x 24 cm3) 

Fig.3  Top row: Ref. coil, Bottom row : Tilted coil a)coil configuration viewing from Foot- to-Head direction  b) B1+ maps for three tiled 
elements c) excitation profiles optimized to specific regions(white) and NRMSE is calculated in ROI1 =Region1+ Region2 and ROI2 =Region5 
(green), and arrows indicates  hot spots 
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Target Audience: RF Coil engineers, RF pulse designers and MR physicists 
Introduction: Local SAR minimization is of particular importance for Tx-array MRI 1-2.  It has been shown that Local SAR “hot spots” are not only 
linked to altered Tx-array coupling3, but also in general, local hot spots in excitation artifact during reduced FOV excitation4 is linked to local B1+ hot 
spots of individual array elements3. Our goal is to investigate optimized Tx-array element geometries that minimize excitation artifacts, but in 
particular reduce local hot spots in excitation artifact, leading to reduced local SAR hot spots.    
Hypothesis: High local hot spots in excitation artifacts are partially due to strong asymmetries in B1+ fields of individual array elements of a Tx-array, 
which are more prominent at higher B0 fields.  Therefore, improved symmetry and reduction of strong local B1+ fields of individual array elements 
will reduce such hot spots in local excitation artifact and local SAR. 
Methods: Coil Modeling: An 8-channel Tx-array coil loading with a torso phantom was modeled in FDTD-based EM simulator (SEMCAD X v14.8, 
SPEAG, Zurich, Switzerland). The coil array consisted of anterior and posterior section having the layout of seven and one hexagonal coil element 
and was tuned to 123.2 MHz. (Fig. 1) RF Pulse Design: pTx pulses were calculated by using a RF pulse designer with the following parameter: sample 
size=92 x 52, pulse length=4.7 ms, max. gradient amp. =40 mT/m, slew rate=200 T/m/s, number of spiral turns =14, xFOV= 10.5 cm x 8 cm and 
FOV=45.4 cm x 25.4 cm (transversal) in variable density k-space trajectory. Performance Estimation: Bloch simulations of Mxy were performed and 
we evaluated excitation error in terms of root-mean-square error (RMSE) within the ROI placed on Region1 and 2. To compare different cases, 
RMSE of each case was normalized to that of the benchmark coil.  Coil modification: In order to investigate the excitation error associated with the 
symmetry of the B1+ field distribution, we applied single-channel excitation with the central coil element of the anterior section and tilted it away 
from the torso surface by various degrees (5o~45 o).  For 8-channel pTx excitation, the planar coil configuration was assigned as a benchmark design 
and was compared with “tilted” coil configurations. Only coil elements aligning with the excitation plan were tilted to create a symmetrical B1+ .  
Results and Discussion: We first show that for the center single array element, tilting the geometry by 10o (Fig. 3a) reduces the excitation artifact 
by 5%, (Fig. 2). Altered array element geometries shown in Fig. 3a-bottom from the traditional design (Fig. 3a-top), results in improved B1+ 
symmetry in the excitation plane (Fig. 3b-bottom).  This new Tx-array design geometry (Fig. 3a - bottom) resulted in very similar excitation 
performance within the target region (Region 1+2), but 25% reduced local excitation artifact in the Region 5 close to the Tx-array, compared to the 
traditional Tx-array design geometry (Fig. 3a -top).   
Conclusion:  We have showed that modifications to the 
individual array element geometries, that improve both B1+ 
symmetry and reduce local B1+ hot spots, resulted in reduced 
hot spots in excitation artifact, in our case by 25%.   Using such 
Tx-array design strategies will improve performance of reduced 
FOV excitation and may lower local SAR hot spots relative to 
traditional Tx-array designs. 
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Fig.2 NRMSE as a function of tilted 
angle for of single-channel 
excitation with the central element 
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